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7KH PRYHPHQWV RI PRGHV RI WUDQVSRUW LQ QHWZRUN FDQ EH DQDO\]HG ZLWK PLFURVLPXODWLRQ PHWKRG $V WKH GHYHORSPHQW RI
FRPSXWHUV WKHPLFURVLPXODWLRQPHWKRGV VXFK DVPXOWLDJHQW V\VWHPVEHFRPHPRUHSRSXODU LQ WUDQVSRUWDWLRQ DQDO\VLV ,Q WKLV
VWXG\ WKHSUREOHPRI LQGLYLGXDODQG WULSFKDUDFWHULVWLFVRQ WKHPRGHFKRLFHDUHHIIHFWLYHRUQRW LVVROYHG1HWZRUN IDFLOLWLHV
GDLO\WUDYHOSODQVDQGWUDQVSRUWYHKLFOHVZHUHDFFHSWHGDVDQDJHQW&RQVLGHULQJSDUDPHWHUVWKDWZLOOEHHIIHFWLYHLQPRGHFKRLFH
KRZWUDQVSRUWDWLRQURDGQHWZRUNLVGLVWULEXWHGVSDWLDOO\KRZWKHSHUVRQDODQGWULSFKDUDFWHULVWLFVRIWULSPDNHUVHIIHFWVRQPRGH







QHFHVVLW\ RI EHQHILWLQJ IURP WUDQVSRUWDWLRQ V\VWHPV 7KLV JHQHUDWHV WKH QHHGV RI HIIHFWLYH LPSOHPHQWDWLRQ RI
WUDQVSRUWDWLRQ V\VWHPV ,Q RUGHU WR GR WKLV DYDLODEOH DOWHUQDWLYH WULSV QHHGV WR EH DQDO\]HG LQ GHWDLO 7KHUH DUH
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JHQHUDWLQJ WULS GLVWULEXWLRQPRGH FKRLFH DQG DVVLJQPHQW0RGH FKRLFH LV WKH OHDVW FRQVLGHUHG VWHS DPRQJ WKHP
8UEDQ WUDQVSRUWDWLRQPRGHV DUH LQFOXGHG FDU ELNH SXEOLF WUDQVSRUWDWLRQ HWF 7KHUH DUH IDFWRUV SHUVRQDO DQG WULS
FKDUDFWHULVWLFVDIIHFWLQJPRGHFKRLFHRI LQGLYLGXDOV7KHVH IDFWRUVZHUH LGHQWLILHGZLWKXVLQJRQHRIGDWDPLQLQJ
PHWKRGVFDOOHG³GHFLVLRQWUHH´LQSUHYLRXVVWXGLHVE\DXWKRUV$QDO\VLVFDQEHSHUIRUPHGZLWKFROOHFWHGGDWDIURP
VWXG\ DUHD IRUPRGHOOLQJ XUEDQ WUDQVSRUWDWLRQ:KLOH LPSOHPHQWLQJ WKLV SURFHVV KRXVHKROG VXUYH\GDWD LQFOXGLQJ
SHUVRQDO DQG WULS FKDUDFWHULVWLFV RI WUDYHOHUV LQ VWXG\ DUHD ZDV XVHG &ROOHFWLQJ GDWD IURP DOO SRSXODWLRQ LQ
PHWURSROLWDQFLWLHVPLJKWEHGLIILFXOWDQGDOVRLWPD\EHLPSRVVLEOHWRFROOHFWIUHTXHQWO\
&RQVLGHULQJ SDUDPHWHUV WKDW ZLOO EH HIIHFWLYH LQ WKH SURFHVV RIPRGH FKRLFH LQ WUDQVSRUWDWLRQPRGHOOLQJ KRZ
WUDQVSRUWDWLRQ URDG QHWZRUN LV GLVWULEXWHG VSDWLDOO\ KRZ WKH SHUVRQDO FKRLFH RI WULSPDNHUV DIIHFWV WUDQVSRUWDWLRQ
PRGH FKRLFH VSDWLDOO\  ZHUH DQDO\]HG %\ WKLV ZD\ WKH LPSRUWDQFH RI HVWDEOLVKLQJ WUDQVSRUWDWLRQ QHWZRUN
FRQVLGHULQJZLWKSHUVRQDODQGWULSFKDUDFWHULVWLFVRISHRSOHE\GHFLVLRQPDNHUVLQFLWLHVLVZDVH[SRVHG
,Q WKLV SDSHU WKH SXUSRVH LV WR GHYHORS D PHWKRG LQ WKH SURFHVV RI PRGH FKRLFH ZKLFK LV D SDUW RI VWHSV LQ
WUDQVSRUWGHPDQGPRGHOOLQJZLWKUHIHUHQFHWRLQGLYLGXDOWUDYHOEHKDYLRUE\XVLQJPXOWLDJHQWVLPXODWLRQ)RUPLQJD





7UDQVSRUWDWLRQ PRGHOOLQJ SURYLGHV ORFDO WUDQVSRUWDWLRQ VROXWLRQV IRU XUEDQ SODQQLQJ 7UDQVSRUWDWLRQ PRGHOV
VHSDUDWHG WR IRXU VWDJHV DV JHQHUDWLQJ WULS GLVWULEXWLRQ PRGH FKRLFH DQG DVVLJQPHQW 0RGH FKRLFH LV WKH OHDVW
FRQVLGHUHG VWHS DPRQJ WKHP 7KHUH DUH PDQ\ IDFWRUV DIIHFWLQJ WKH SURFHVV RI PRGH FKRLFH LQ WUDQVSRUWDWLRQ
PRGHOOLQJ>@ 7KHUHDUHPDQ\ IDFWRUVDIIHFWLQJ WKHPRGHFKRLFH9DULRXVPHWKRGVFDQEHXVHGGHWHUPLQLQJ WKH
IDFWRUV2QHRIWKHIDFWRUVLVGHFLVLRQWUHHVWKDWLVWKHRQHRIWKHVXEMHFWVRIGDWDPLQLQJWHFKQLTXHV:LWKWKHPHWKRG
RI ³GHFLVLRQ WUHHV´ ZKLFK LV RQH RI WKH FODVVLILFDWLRQ WHFKQLTXHV LQ GDWDPLQLQJ LV XVHG WR GHWHUPLQH WKH IDFWRUV









0LFUR VLPXODWLRQ DOORZV WKH FRPELQDWLRQ RI GLVDJJUHJDWHGPRGHOV 'HYHORSLQJ SURWRW\SH RI JHRJUDSKLF PXOWL
DJHQW V\VWHPRI KLJKZD\ WUDIILF LQ UXVK KRXUV LV XVHG IRU LQFUHDVLQJ WKH HIIHFWLYHQHVV RI KLJKZD\V >@ ,Q WUDIILF
PLFURVLPXODWLRQDOOYHKLFOHVDUHLQFOXGHGLQPRGHOOLQJDQGJLYHQWKHFKDUDFWHULVWLFV
,Q >@ VWXG\ ,/80$66 3URMHFW  D  JURXS SURMHFW RI LQVWLWXWHV RI WKH XQLYHUVLWLHV RI $DFKHQ %DPEHUJ
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0XOWLDJHQW VLPXODWLRQFRQFHQWUDWHVRQ OHDUQLQJFRRUGLQDWLRQRI URXWHDQGPRGHFKRLFH7KHPDLQFRPSRQHQWV
DUH LQGLYLGXDOV DQG YHKLFOHV >@7KH FRUH DGYDQWDJH RI DJHQWEDVHGPLFURVFRSLF WUDIILF VLPXODWLRQ LV WR EHPRUH
UHDOLVWLF:LWK DJHQWV WKDW WKH IDFWRUV DIIHFWLQJ PRGH FKRLFH EULQJV FDSDELOLW\ RI DQDO\]LQJ PRYHPHQWV LQ URDG






XVHG LQ WUDIILFVLPXODWLRQ LQFOXGHVURDGQHWZRUNQRGHVLQWHUVHFWLRQSRLQWVDQG OLQHV IRUHDFKVHJPHQW%HVLGHV
WKHVHODQHVDYHUDJHYHKLFOHFDSDFLW\DQG6WUHHWQDPHVZRXOGEHLQQHWZRUN>@
7KHUH DUH VHYHUDO PXOWLDJHQW VLPXODWLRQ VRIWZDUH ZKLFK DUH RSHQ VRXUFH DQG VXSSRUWHG ZLWK JHRJUDSKLFDO
LQIRUPDWLRQ V\VWHPV 6RPH RI WKHP DUH $JHQW $QDO\VLV 0$621 1HW/RJR 5HSDVW 6\PSKRQ\ 0$76LP
6WDU/RJR6:$508UEDQ6,0,QWKLVSDSHU0$76LPVLPXODWLRQWRRONLWLVXVHGIRU0$6
0$76LPLVDQDJHQWEDVHGWUDQVSRUWGHPDQGPRGHOLQJIUDPHZRUNWKDWRSHUDWHVRQWKHEDVLVRILQGLYLGXDODJHQW
SODQV D SODQ EHLQJ D VFKHGXOH RI DFWLYLWLHV WKHLU ORFDWLRQV DQG WKH WUDYHO OHJV FRQQHFWLQJ WKHP >@ 0$76LP
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SURYLGHV IUDPHZRUN WR LPSOHPHQW ODUJHVFDOHDJHQWEDVHG WUDQVSRUW VLPXODWLRQ0$76LP LVFDSDEOHRI VLPXODWLQJ
SULYDWHFDUWUDIILFDQGSXEOLFWUDQVSRUWLQODUJHGHWDLODQGVXSSRUWDGGLWLRQDOPRGHV6LPXODWLRQVFRYHURQHIXOOGD\
WKH PRELOLW\ EHKDYLRU RI D ODUJH QXPEHU RI VLQJOH SHUVRQV ³DJHQWV´ LV VLPXODWHG VLPXOWDQHRXVO\  ,W LV DEOH WR
VLPXODWHVFHQDULRVZLWKVHYHUDOPLOOLRQVDJHQWVRQQHWZRUNZLWKWKRXVDQGVRIURDGVHJPHQWV0$76LPDOORZVIRU
HDV\UHSODFHPHQWRUDGGLWLRQRIIXQFWLRQDOLW\8VHUVDUHDGGWKHLURZQDOJRULWKPVIRUDJHQWEHKDYLRU>@
-DYD EDVHG0$76,07 VRIWZDUH XVHG WRPRGHO WKH LQLWLDO LQGLYLGXDO GHPDQG LV DEOH WR FRPELQH YDULRXV GDWD
VRXUFHVYLDVWDQGDUGL]HG;0/IRUPDWVLQRUGHUWRJHQHUDWHGDLO\DFWLYLW\SODQV7KHVHGDWDDUHQHWZRUNFRXQWGDWD
DFWLYLW\IDFLOLWLHVDQGSXEOLFWUDQVSRUW
$Q LQLWLDO GHPDQG RI D IXOO GD\ SODQ RI DFWLYLWLHV IRU HDFK DJHQW LV JHQHUDWHG DQG H[HFXWHG LQ D PRELOLW\
VLPXODWLRQ3ODQVDUHVFRUHGDIWHUWKHVLPXODWLRQVWHSDQGEDVHGRQWKHVFRUHDJHQWVDGDSWWKHLUSODQVLQUHVSRQVHWR
FRQGLWLRQV WKDWDURVHGXULQJ WKH VLPXODWLRQ(DFKDJHQW




7UDYHO GHPDQG GDWD LV VLPXODWHG DQG RSWLPL]HG RQ D JLYHQ WUDQVSRUW QHWZRUN LQ W\SLFDO0$76,0 VLPXODWLRQ
6LPXODWLRQDQGRSWLPL]DWLRQSURFHVVKDYHVWDJHVDVVKRZQLQ)LJXUH,QLWLDO'HPDQGVWDJHFRQWDLQHGWKHIXOOOLVW
RIDJHQWVDQGHDFKRIWKHPKDVDWOHDVWRQHGD\SODQ([HFXWLRQVWDJHFDOOHGDVPRELOLW\VLPXODWLRQZKLFKPHDQVWKH
DJHQWV DQG WKHLU YHKLFOHV DUH PRYHG DURXQG LQ WKH QHWZRUN $IWHU WKH H[HFXWLRQ ILQLVKHG WKH DJHQWV SODQV DUH
HYDOXDWHGEDVHGRQ WKHLU H[SHULHQFHG LQ VFRULQJ VWDJH$JHQWVPD\PRGLI\ WKHLU SODQV IRU QRW JHWWLQJEDG VFRUHV
7KHVHPRGLILFDWLRQVDUHLQVXFKDVDFWLYLW\WLPHVVWDWLQJWLPHVDQGFKDQJLQJRIPRGHRUWULS,QDQDO\VLVVWDJHDWWKH
HQGRIWKHVLPXODWLRQRQHLVRIWHQLQWHUHVWHGLQVRPHNH\SHUIRUPDQFHYDOXHVRIWKHVLPXODWLRQ0$76LPSHUIRUPV





DJHQWZLOO WKXVQRW LPPHGLDWHO\³IRUJHW´ WKHDFWLYLW\SODQ LW H[HFXWHG WKH LWHUDWLRQEHIRUHEXWPD\XVH LW DJDLQ LQ
ODWHULWHUDWLRQV7KHHYDOXDWLRQRIWKHSODQPD\FKDQJHIURPLWHUDWLRQWRLWHUDWLRQGHSHQGLQJRQWKHUHVSHFWLYHWUDIILF
FRQGLWLRQV>@
0$76LP LV XVHG IRU VLPXODWLRQ IRU GLIIHUHQW SXUSRVH LQ WKLV VWXG\ DUHD  7KH DLP RI XVLQJ WZR VLPXODWLRQ
VRIWZDUH¶V LV WR EH DEOH WR FRPSDUH HYDFXDWLRQ WLPH HVWLPDWHV DQG WR REWDLQ UHOLDEOH UHVXOWV IURP HYDFXDWLRQ
VLPXODWLRQVZKLFKDUHFUXFLDO DQGFULWLFDO LQFUHDWLQJHPHUJHQF\SODQV(YDFXDWLRQ VLPXODWLRQVDUHFDUULHGRXW IRU
$OLDJDWKHLQGXVWULDO]RQHRI,]PLU7XUNH\$QGLQWKHRWKHUVWXG\0$76ø0ZHEVLWHDVLPXODWLRQIRUH[LVWLQJ
XUEDQWUDQVSRUWDWLRQDQGWKUHHVLPXODWLRQVIRUJXOIFURVVLQJVFHQDULRVIRU,]PLU7XUNH\DUHPDGHXVLQJ0$76LP
IRU GHWHUPLQH  WKH HIIHFWV RI GLIIHUHQW VFHQDULRV WR H[LVWLQJ WUDIILF %XW QRQH RI WKHVH VWXGLHV XVHG0$76LP IRU
VLPXODWHLQGLYLGXDOEHKDYLRUVHIIHFWVRQPRGHFKRLFH
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5HVHDUFK0HWKRGRORJ\
7KHUHDUHPDQ\IDFWRUVDIIHFWLQJWKHSURFHVVRIPRGHFKRLFHLQWUDQVSRUWDWLRQPRGHOOLQJ>@7KHVHIDFWRUVZHUH















RXWSXW ZLWK VHOHFWLQJ WKH KRXVHKROG¶V ORFDWLRQ GDWD DV EDVHOLQH VSDWLDOO\ VFHQDULRV ZHUH UHYHDOHG :KHQ
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
)RUVLPXODWLQJLQGLYLGXDOSXEOLFLQ0$76LPQHWZRUNSODQVSRSXODWLRQIDFLOLWLHVSXEOLFWUDQVSRUWYHKLFOHVDQG
WKHLU VFKHGXOHV DQG VRPH VSHFLILF VHWWLQJV LQ WKH FRQILJXUDWLRQ DUH FUHDWHG 3ODQVSRSXODWLRQ ILOH LV FUHDWHG IURP
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&RQVLGHULQJ SDUDPHWHUV WKDW ZLOO EH HIIHFWLYH LQ WKH SURFHVV RIPRGH FKRLFH LQ WUDQVSRUWDWLRQPRGHOOLQJ KRZ
WUDQVSRUWDWLRQURDGQHWZRUNLVGLVWULEXWHGVSDWLDOO\KRZWKHSHUVRQDODQGWULSFKDUDFWHULVWLFVRIWULSPDNHUVHIIHFWVRQ






:KLOHPDNLQJGHFLVLRQVDERXWGHYHORSPHQWVRI XUEDQ WUDQVSRUWDWLRQGHFLVLRQPDNHUV LQ ORFDODXWKRULW\ VKRXOG
FRQVLGHU SHUVRQDO FKDUDFWHULVWLFV RI SHRSOH OLYLQJ LQ FLWLHV DQG JHQHUDWH URDGQHWZRUNV VDWLVI\LQJ WKH GHPDQG RI
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